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(54) DEVICE AND METHOD FOR GENE DIAGNOSIS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a 
method for gene diagnosis capable of easily and 
accurately detecting a gene aberration of one base or 
more in a short time and reducing the size, weight, and 
costs of the device for automating the diagnosis at a 
low running cost. 

SOLUTION: In this gene diagnosis device, a separating 
DNA conjugate, in which a base sequence and a polymer 
compound bondable with a DNA sample via hydrogen 
bonds are bonded for separating the DNA sample 
between a normal DNA, an abnormal DNA, and a noise 
DNA according to a difference of bonding strength, and 
the DNA sample are arranged in a buffer solution inside 
a sealed flow passage. When an absolute value of 
voltage is increased, the DNA sample inside the sealed 
flow passage is electrophoresed, and a passage amount 
of the normal DNA and that of the abnormal DNA are 
measured respectively by means of a detection part 
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(57) [Sift] 

[MB] -^»Jt©3te^J**«rfil*in, J.offl5 

[*HM*»] *Jin«>&tic?*WKttBtt. ^8§SfESS<£» 
mmofK:. DNAtWK:*SH«lf*^niBft«aE5fli: 

IE^D N A tMDNAt/^ XD N Ate$MBT S&lB 
ffiDNAsy^a^-hi, DNAWfiSrii, ®J£ 
tf>iffe*Hif £JtAo 3 * 5 r i u: J: 0 * BMtB&rt © D N A»C 
HtfWWMbSiV ttm«*jE?irDNAt||#DNA© 
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I 

1 1 wmm*w.m lis 1 wm^mt^ntjs, 1 
mE»i«»fciwia*2at«iBSry =T*y-v- tDN 
mw.m 2 matiEWffiSrfipan-rs it* icm&m 1 *s 

l)fr1EisrS£«MR«rfM* LTttrfESfl 2tSt Bui2fS 1 ttS 
lJWE«l!H«aK:ia!»t&ii., F*3gB£iiii§i-5DNA<£>iii® 
S&loWIBttfHSlil&tt:, WIE^Wf^O^t-, 

d n Atwfc**»*^te*:suHE5>i t flMmfc** t 

aM8r*U fetMBDNAKW-STJEffDN A 

i: D N A i: / X D N A ^fSI-T 5 D N A a 

StliamffiO*6*fffi^ii*D$-*5 C t \Z J; «? S&iB£Bf«S§ 
rt©DNAtWasm^*»£*K MnBfctiJWtfjEflfDN 
A t *flf D N AoaiB*«r-tix- ! eixW*r« ~ t zw®. 

«t*tt-e, y y ^t-r ©111*^***1 

mm*- h y y s?*saft-q-iB{cafc»i-5»«ss««iirt6 
tvfc r t zwm t -r 1 ffi*«?ae^»f^a, 

[ft*® 3] MfS«Hl^#l«JbKtt&*wfc£fc*4* 

[111**4] «Ha^«fflDNA=«^a^ , -hiSK , =A' 
tebfcDNAT-&5;:<t£#®£-r3fff#*l~3©^ 

[ft**5] MIE^^gfESSrtcOfKfr^ 2 0t~6 Otic 
!«LTjE*DNAfc»ttDNA«:#frrS£fc«:1** 

So 

[111**6] m&®fflffi&#ftm5 0~1 0 0).m©7 

SIS** 1 ~ 5 Scf2*coaM£^B'nSS. 

%^±SiS-T 5 « t ©IB***?*-!?* 5ri fcttfifc i i" 
Sit** l~6 fcffiftWJtGc^fSrSEB. 

8 ] * 1 m&iz.mmwi&tiu& tr« 1 mstrft 
ah- 3 1 1 1> ici? 2 «stc %annK«:iR$ b-cm 2 mffi 

«rism 1 tut ttria» 2 sgsra* y y 1 d n 

A«-fr*JflWWSr-artf««»Sr*fc UT«BB*K-Cie» 

u 
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-a- »-6-*©**»&lWr1BDNAftWSrjE*DNAi:ft 
gDNAt/^XDNA^SSfS^IlDNAnVi; 

70 ffi^cf!j£li\ EStDNAtMDNAt/^XDNA 
£#StU 3EtDNAi**DNAOlfc*t L- < ttHlfr 

[0 0 0 1] 
[0 0 0 2] 

• mrnm • jsj&ue • tw^-*— • s b&^a • t 

h f— • JEM • T/u=—/utt#*if 3t£H££ 
•S^A^TfcS. 

[0 0 0 3] <t r. *>X\ SE¥^**^©AaS'!cJtJR»c 

iot. at* *-c&&ttK*, -fjfcfrfcae 

^poM-Msa** 3Efll»c*w*ix5 <fc 0 \ct£ o . 

JO TV^5 0 ttai $tl-TV^<^»iSNP s (J^.- 

y7"^) iWin^twefo-So ^ttlix single 
nucleotide polymorphis mCD 
B&T? ri^S#Mj t— JR»!HRS*LT«9» ffiiAIB<03t 

[0 0 0 4] A*r-£«>tt#±©^T©£Afl=3!6t^ (* 

40 x=> (A.!:^fS$^5) , ^T-V (Gi^iE^n 
$^5) -Cfe^o Aroa-IS^Ii, ^)3 0~3 2«JSSiE 
b 1 0 0 0i£S(c: 1 >rmUg.<Dm&-Qfc<OAb loci 

L-CV->S fc<75^, SNP si^-ev^„ 
[0 0 0 5] tteoT, (^M) ^fCtt, 3 0 

o^r~ 10 0 O^JCOS NP s as#teL-ci^-5 irv>t?n, 
50 SSffi^-CSNP's bSgSS^Jtb^TVNSo SNP 
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s2Sftg£ix-Ci^-5§E&fi, SNP s<Dftmiz£ 9, gc 
W-WJc^-ffl A<^iie^ 2 s li^- LTV > 5 <t V ^frtlX V ^ 5 ^ 
< «>«A£*tt- 5 £ #x bHT^S 

d»o fcft*» £ IE^ftl¥ i©SNPs ©JfclfcK: iO, t 
# A/td*>A> t) -^-T V > AK*iS<£> SNPs r i: 

jJSTt*. *Lt, ^^»r^{w. «G^£i8*L-*:<D 

AsiZfrfr 0 ^"Ti, ^®<D ASr ji.ott a*»TtBK: ft 
5. 

[0 0 0 6] r^fgrKJzoT, fUSA/Kri^D ^1"^ 

t mmn z. t # . «R*re»i*jfeffift ^ i-o 

[0 0 0 7] i/S^of&i5&nc^T^5li#JU:§§L 
TtsNP s ttmKft«*l«r»H*S*vcv*s. teftogg 
^v^ettSliS'Jtt^TOAt-^Jw^imSr^-rtO-C? 
»4ftv\ — jftlcJISIH:, fc5«-fr©Afcf±3b*3SfcoT 
fcte©Afctt£<3b**MSK , a»*.o-C»HWW«B© 

aUiteKtefiLTv^rofijg&ro^tTfca. ig^Jwja 

*tt-t©A*« , l>ofl:KK:ag< BB*UT*JD» ^rottfffc 
SNP s<0#«K£oTES^fgTfc5<tWfc>*vO^ 
5. i"ft*>t>» SNPsOlWfKiS^BI-C, *>33SS2PJ 
Utfe fe C»a**^l8Stt*s^S!lT?# iiEft«i36r 
Sr-T-5 r i is^rffiicft 0 . «#{@* AiOffl^fctfc 

*vTV>5. 

[0 0 0 8] Sfctf WU jEttftttJSteis^-CttMftS 

tt&KrotfUB ± o T smEJ|«s£ C«r&K:J:<9T9l 

^ t -CfMSiMBWfc LTi^* 
v>aift6>6Mfet5J:3K45. ^LT. 3EPSS(C 

33iizmA<o¥?jg j $>m&item.*ta&<omfe2 &k:h*a 

#Ji£Lfc<fc #iAICI43 0 0.7~1 0 0 0^S 
NP sdS#^ELT*5!9, ^a*»C>-?:*t-eixSiJ*«>SNP 

LSNP s SrtoABJttJ6*i-(w#«Ebft^i:mt)ixTf> 

5. rn*flBA«>^ft#ftSr^r«»ci-5aft-cfc*. 
[0 0 0 9] r^J;?lc:, ^(fcit-e^y-tpw lttSfcfi . 

*ftJt«*tfcfo-#-^riBtt***>*. La»Lft#&*£, 
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4#*KlW«ft»f^*>5V^I*»ffi«S6«*iaSli:L, 7 

JCfiMoTVftV^iRtwfcS. 
[0 0 10] IS.&ift'b — l$Wl^ffil'' k ?3)h'TV'*5 SNP s 

70 *E?!ISr*j6»e>^-eVMt»f SNP s^HWtSri* 
T#5 0 T^^V^'ft 5*ftt LTfl. V><od> 
(O^ASfcSiS, «ttfcffteftT^*©f*£ATfc: 
J6'<<5S^*2|-*->«>— tr^is*? (SangerS) T 

»ioT l*Sft©ftS©»l^*r#l* • «9JT-# 5 
a^sSfcftoT^t)SCoTV5. 

[0 0 1 1 1 v'ft^fi'v'-^yv'y^ (S a n g e r 
ft) 14, »*tt->-^WV^i:tl*tfih,» l^^M 
20 DNAW*B»«J«S-&^i-Sfc*tCDNA7Ky *7— & 
*FS*\ S6CA.IftCo< ofc1»44tti© , /5'* 

ftsiTVWrbXsXtt.. tlUKE5U«rtTV^^l*«DNA 
©3' 5fe*»S:*B*ir5-frJ«*taBE?!«:7 p 7'r^'— t LT 

*D^.e>Hfc7***->^^ u^KSrBSSRSJiSfwioTfr 

2p«.LT*5#, ^MHi:ATGC4OWtS03' 5fe 

«i»c*aa6*:«Fytft^\ tot;tiK±DNA#*sfS 

JO fcfttt 5 r i ^T # ft V >tUET^-B ^Tfc 5 9 J?**t > 
X? u-^KSrgiJ*^ftjEAS-&T*J< <> 
9. MtWDNAO^fiC^ft^i/?^ K«s 
#JD$ixfc^TDNA-^J*dS^ hs'T'L, ^hfflO 
R«*B«l»fc**ft*$«r«Pofc, L^LiS^TiD^. 

»6»»fcSl3iVKJt^i'T— «*r»6**, 1*« 
DNA^TI{tU2*iDNAO*i:t5„ £ 5 LT 
m>tlit4-o (DKfcm-%s<» D N A^Sr * 

</0 (jS<«P»Lfefc<o) *»6«fc«*tt, «eHHj:lB4tft 
ftDNAC0*gSIH?lJd s fe*^= 

S-frfcD LTtf 5, JfeWttdWoaW-fl^^yuA^o* 
»L*ft«r»mr«. *fiT(4, A, T. G, C©4i 

50 [0012] r©i?c, &mtt&.m&t>>h&m • fttm 
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(S a n g e r &c) fc-5VM*-t<Dfl&<PiggE?iJ& 
[0 0 13] 

IMk $ 7 V^V^a* hSrgL-cvfc. * 

X\ ar***-*— **i&#U ua»fcil5flWMKSK«r*:* 
[00 14] ^If, «3(e©roJ:5*IBJHSr»»-*-« 

mm, jEmicWim-tzzktfxz, /hsu it, Srfls 

R ft 

[0015] $ e>ir N *389§tt:, -jfiia±oite^S 
*«rfil**lll], J.ofSfim. 3E«fc!W3e"e*5atfi^»W*' 
*SrfMfti-5 r <h £r g ft t 

[0016] 

[BUi*«¥«t5j!:«><o¥ft] JbBHW*«RW-*;fc*> 
»c*3B W»3lfir?-*WRK«H:, IB 1 SMS t * 2 S*3§W *• 

iiii ram tcBWo-r s nR.<D&%tm.*mim * * s m 

nUt, rt«|JSriSil-t-5DNA©iiiB***ia-f «*ftttl 
SB*:**.. £ib(c«EaiifEE§fi, DNAK 

L> ii^Cl^e, D N AWSriESD N A i: S^D N 
Aiy^fXDNAI^it5MffiDNA3>^y- 

iik:J:t»*BB8lEISrt«>DNA»W*s«**ttS^ ft 
ttJgBtfSjEfitD N A t SSD N AOiia*Sr**t-PiT4Wje 

[0017] rwci!), — *aet±<oae^»nf«rffl 

*, Affile, U>t**K*i!iiv»7^^3Z h-c, 

[0018] *»W©5tfir?»*r#8cW:, fll 1 $ 

»JcaMB«Sr«R*U-C* l *««:***• 5 i fc 2 

i!2 $Sm«r U=7JJ<yv-tD N A|»*ftl*P3H*-£ 
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i com.mmm t w^mb-fr* t u 

^DNAKf-HrESDNAiltDNAi/^XDNA 

X. DNAKft^Bt, ^Wf, ^2lfti^llSf B 1 
<Dmi£<Dt&m&i:mil£l£X, «B§ficSSf*3£>MW?i££«; 
$E8c*i3-e\ lES'DNAt SSdna h J 4 XDNAS 
dIU ESDNAtfttDNAOWt U< HMD 
NASrftfflti ' t -f fi. 

[0 0 19] i*UcJ;»K -*a«±«)JtWA*SrS 

[0 0 2 0] 

m 2 ^SSmt: y = y -e — i D N AiBfdfWWJWSr^tf 

te^ppAn-rs 1 1 tic* i ««i!iA*ffi*awpi-s »r* 

20 ^(cigft^n, rt«SriBa-T«DNA«)iaifl«:Sr*tHi- 

N AfWtc**iS£-T«ri&*iMSE5»J £ HtfrHk&Iti t & 
*S#U S^©lA^DNA^^IEfDNAi:St 

* 5 r i ic j; k> m mm&ft <d d n AW^sa^scid § 

ix, t^ffl^SjE^-DNAi^DNAWifiiaaSr^ix-e 

30 mZftttlZltZk, D NAM!|SH4ia»ftt5 C t^T? 
^LfctOTfc5^e), *»i«ftH:DNA»Wi:]t«E 

^oT, DNAK»«:m»8ctjiH:J:o-C, ^Slffl 

fflD N A = y— h <0**»**aESr5B]ffl LTjE 
ffi-D N A t S^D N AS¥W?*i&j$SSr 7 ■< XD N AfdSt 
UT{gT$-fr5r.i^-C#So ioT, ^g|ffiDNA = 

[0 0 2 1] 7^*5, DNA^^-SrilS^-BrS^-fei: Lt 
77^=f -fDNA^fei^ 77^=f^DNAIJJr 

50 #*?*-CWS^35c5. 
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[0 0 2 2] jESDNASU«SS-DNA«:^i5L^^e> 

*t. r«ofE/B£g:tt&W'i'XDNAtt:, tEw^Mt 
BE -C-#5fe(c: J.oi* v ^^-C&Ib S ixT^tilgPT-^tB £ 
y-htOg^ (fib, jE^DNAlClt^T-SS^ 

jftftTScftSiV y^XDNA<0&{C&a335T*&ffl£;fx 
5. ]EttDNAfctt*;fc«>«S£-;&jiSflUliU JEfci*^« 

»* /'fXDNAIi^Crt, MONAj:9 fcjgtl, 

StMSr*«WP$-frfc«E»cJt«bfc3o«>DNA©«kttlB# 

[0 0 2 3] r^J; 5^cm^&^i£DNA<z>;!k5i?;^££•£• 
?|Jffl -T 5 a» h m&~+&& t v > 5 MB#lfflro 5 *> »c D N A 

[0 0 2 4] »#S2H:e<ftSiXfc»3>Itt, ttniffift 
y=TiKy^— tDNA«^*J»3W«r*tfaMB«-e 
5fcfc<Sft, J.o^S®f^<t>tf I <c:»BS^DNA3>-v'^^ 
-htDNAf^t^m^Jg-e, y=TJKy-e— 4r«E 
//■C^«oHiWs-e3JS»*ix^«ffl«BiJ«IEK*- f>y>f 

m%-rz&m&7imi? hf^it. ^ t srw** -raw** 1 

fcDNAtt*M^4:*tHWfftti:, »lfflDNA = y 
5**y-K DNAtW£***Ufc#|*E*M«E»# 

[0025] ts*«3iciE«s^^f4, anaus* 

»DNAayj> a ^- h i:DNAl**llfl«i3WSr*YfcS-a: 
t, DNAtW^jEfDNAi: SfDNACMS^S: 

[0 0 2 6] W*q[4K:|B«lS*l,*:38Wtt, DNA = > 

sin** i~3 ©v ^ *t*»icia«toae-?»wf3is«"c* 

[0 0 2 7] §f*q?5»c|S«$^fc^f4 x .flBE3«fEKrt . 
<E>f£#:£r2 0t~6 O'ClcPSb-CjE^-bNAiS^D '' 
NA«r»»1-5ii:«rWKii-iBI*si~5 0^-fii 
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f D N A SrfiglllC i 0 M« D N A ^ > v*i^- h 

[0028] if tC|5^$ixfc^KI4, &&&&& 
F*9€E5 0~1 0 0^m©7i- X K*>y fcT7 y 

-fffeS; t -T 5 if #9 1 ~ 5 

10 ^^jliii^m-rSiir-C^SDNAO^ffl^ 

[0 0 2 9] HI*«7lcE«lS^fc*Mtt, «H«EKS^ 

»<Dfcs«i^n*s9 o%«±jsia-rssiroia^ 

:fcitT-fc5 £ £ Sr»«i-r«lll*5l 1 ~ 6 fcfE«<Dite 

*^Uft©iiia***ai-5Ci:-e**DNA<0*aj^* 

[0 0 3 0] fff#3S8 izUmZtltc&Wte. m 1 8«fC 
^SfiSSrifcJg LTI 1 ®@^«8|-r 5 1 1 K:* 2 «g£ 
20 Kt>«Mt»*iR*U-Cj|S 2 U Il$H^f 
2 ^SPbI try =-7*<Hy t — iDN A.$£4tW®M £"S*rg 

rtcDffiaf^<D«f^s DNAtWfc**tt-S-*TtB*S5l© 
aU6E5Ufc*^fl2**i:*»»a"L, flF6-*ia>Jlft>&D 
NAWtt3EtDNAi*tDNAty^XDNAK:» 
JKi-S^KfflDNAaV^^-h^JatL, tt^T, 
DNAfWSrAD*., & 2 tt»CjEttffi*&Uill-f 

l««iai<DttEE<Oif6Mft&-*iAD$iir-C, SS^iSftEgrtWi® 
50 iESDNAiStDNAt/'-fX 
DNA£r#8IU jEtDNAiStDNAOtfc$tt< 
tt»#DNASr*ffli-5r fcSrWRfc-f «ae^»Wf* 
ftT'fcS*^, ^2mffii^lffi«iP^»cm£E : SrS]*PUT 

MEE.^mttm.&mimz'&zh. DNAtmiitx»ttt 

40 MfflDNA=^ 3 y- hSB^-^iiia-rs, ^-o 
ltje^d n a t s^-d n Am<otfcW)&m : £ y -c x 

DNAiC*j-b-C©T$*-5ri:as-c-t5o «fcoT. ^fif 
fflDNA=y-^y- h<Of^fflSrg(t^VX XDNA 

[0 0 3 1] DNA*t»«rilllE**-S*teiU-C 
77^=f-f DNAdSfc^,^, 77-f=f^DNAIi* 
+ f7. y -^W^Q^BSijfEKwSSfcH^-rs - t J» . 
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[0 0 3 2] iE#DNA5:^^DNAW:^li)L^dSe> 
r <DftMm D N A =■ ?— V <D$5-g-tKDftm £S 

it, r©{£ffl£gttftW-l'XDNAi4, flfficD^fil 
£i#*P ft"M&v> «&*|-{ii;4S*Vh£^) 1 

b3>b, MDNAiCtt, ^|fflDNA = ^a 
y-hiWg^ (fib, jEttDNAKJfc^-C— 

i§v\> #«M8b, t5'>bi«^ (|£*Hita 5 :*:#W «£ 
iitv-C^ii^n, /-f XDNAW^fc^ttsas-c^ttiS^ 

y-l'XDNAIi^a©ri:> MDNAiHSil 

nm^ma z sterns. Kttm tt3o©DNA ©^ttjB# 

[0 0 3 3] r<Di 9lcm«;Sc*)i:DNA<737K^M-&Sr 
^Jffl-rS*^^' — Ht^tV^Sffioni^DNA 

[0034] mM<oi&m i) ii b^isk <omm<om 
ei, hi 3 \ttmm<n^m<vMm i ic 33 tt ^ ae^w^ 

S©«^&»Sl5£-a trSBMftBU 121 4 {4**e^O*lS 
0»l8lK:i3tt5afir?»Wi5«©«y»iai5»ttBI» HI 

5 \tt&m<nmm<z>i&i& 1 tcisjtsjte^ »»as««>* 
[0035] ii i icfevT, i \-£mm^-&w-&w.<Dmm 

V, 3 te^r^^u, 4tt_k£, 5tt^«©ttfr-efc 
5„ IH 2, 11 3, EUKfc^T, 6W:«»8cS&«rff 5fc 
7ttS«*»S8 6<S:3£;i53fci$-&, 8 
tt««*«i*fT3fc«>o«l«K»«3!B-r*!»9lJl«>'7'2 
0, ^ffigpi 5©»J««rfTV\ ^abfc^-^SriKISLl- 

9 a»4mas^y^^9F fc itcK:»tf>^fc'BrieiERa5-e& 

©DNAf*!ft2 3^P?StDNAi:jEtDNA4:Mt 

-zsmmwm 9 a LTmanvEoafitttttrJtthi * • 

&hm&M1fe<0'frM&ftx.?>WJI.i l cfflm-fZ>o 1 0 ; 
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/0 

Ktssb, 1 1 #ii5?&gi5 1 0 tmu-tzftmu 1 2 ©?as 

£?4±S£^3fcat>©H»f?!^, 1 2(ijE^DNAtS^D 
N A £ / -i XD N A t Zftffit 5 fc*b©^?aS»-HS 
tStitl:, r©a5^T*DNA^30©DNA(C^g| 

-rz&mn, 1 3ttnmffii o©?s££W8-!h5Sf?iiB 
ms, 1 4 tt^gtgp 1 2 (Dumzmm-tzm 2 

[0 0 3 6] r©#Btg&i 2rt©«/&©f£jffl(::oi^Ttt 

JO DNAayi'ay- h 2 l##8ig($l 2<DtiLWti>L>WT®> 
35 1 1 ttiS, DNAIW 2 3 1 0 ttiSKftS £ 

8c«j$-fr^^P ) ^aie^»f^gttDNAf«!|B|-2 3&IE 
tD NA t StD N A t y ^ XDN AlCft^~+^-!? 

[0 0 3 7] r©5 *.DNAK»2 3 Ii, #*l£©^li 
lte*V^W:2*«l[Sr«^.fc***aa5l 0K:*«, IB 

B§*b, f&is.sgs§i s&jbvt o otRJi©Ff;©& 
20 m±5Ki) (Dmmictez&v^m. mmzns. -© 

£ 9 a? A £*xfcD N A© 2 1 g gift 

m»«**L-5. HBVT, #HtgBl 2d>e>KKIHVl 1 
mii»atiDNA = VS?a^- h 2 l^^cSbf^ffi&'S 
lt^^&7KSl^©^^©StC±o-CDNA«J|B|-2 3 
£rIE?(?D N A £ N A t J -f XDNA^Mtl 5 

SSffiSUl 0 9 'J?t£< it 1 CCffija, 

f)ifc* ! 15t~8 0 < C, aSL<li2 0'C~6 0'C© 
iS«©H©gif^?afgfc«o±5tc:$iJffli$n-5. jE^DN 

A £ MD N A i: Sfc«5ldttD N A©^-fflKCig 

v\ w«hbi it*, «*sm 2 teasel 0©^ 

jaswtcttjajtasij i o©9 o° «±©?ast^- 
st^5i 2©2o < c~6 ccwtasirw^rajaK^a^ 

NA=y^a^-h2 l*S*iM1Ml &3E#D 
NAiMDNASr/-rXDNAi^j»ft5. 

[00 3 8] 15 -5 D N Af*^Sf©iiiiS:$r 

S'J^-r5^t±igI5T-feS. Hl4jc:S-^v^T^(±ig|5l 5ICO 

7°, 1 5 bttM^iMlSrftJtei-*^* h^-T*— K, 1 5 

c i*7* k i s b tmm^iz®tMWfc**&i& 

■fS^yT^, 1 5 dtt^^/uifC^-r-SA/D 
= y^-??fe5. itL&©S¥^JI4^f 5o 16141 
**ffi©i:#{cjE«teSrSliP-r-5«fii (*^«S2l 

SB 9 a SrfSlHW b, mm I6i l 7 t ©P4©SJi©^ 
SO #5. EI3, E4, |i5'^C33^^T, 18l41^»©i' 
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# <Dm$f(DW$& tDN A$£m<D p H £ -fr 5 fc A <7> 

mwm, i8a tt.rn.mm 1 s snKs-*-5ig«<M<oss§ 
(awsw®* i ss> ,i8b tts®^ i 8 ^nxs-rs 

■a-mmm tv-r^v -^-^mrnm i 8 icmm ufc y - 

DNAa^ay- h 2 1 f 7 V — Wl 9fhX'3l 

ftmm-rzmgs&n^zt&BmbttZo i9» 

«^&»)<Di;tfcDNAl*f42 3 5r*ftt5fci{)OJft 
l^7S-f (43B9KK>«H%&) , 20(4#tf7y- 
f 1 9©tl;IfSl 8 J ?DNA^2 3 % y^Ttfy 

SSI 8 a©g«l SflSEpKtttSfil 7jJS« 
»**b, fUl 8 b<D&ffimi 8»f»C«*l 6^*«» 
tSl 8 a tfjgl 8 brt<Dig«fl£l 8tt, 

+ f 7 y — w i 9ft<Dmffimi 8\cx^xmm^*h?> 0 
Sot, »iiDNA^y-^y- s 2 

>-^y-F2 i tDNA^2 stejuc^mu-o^ 

7t£>, fill 8 afflHtSl 8 bffl^ifflDNAa 
^v*^- h 2 1 iDNA«R2 3 #86 
lDNA3>-^y- (-21 Ktt^i^^tV^^ 
2Soi^-tv>.5fc«>, m^8cf&(£<fcoTDNAi*;|42 3<£> 

10 0 3 9] Jfclc, ^ESMflDjtfi^-^WaEK-eaSSrff 

it«t5DNAl^2 3S, A^jwaa-^JL^*^ 

AftfcDNAfJiiS. *?J3 O^S4SS>3-&-5 tV^ttS 
t h • ■5' / /ADNAA 1 bPCR (jtf y t< 7 — t*»g(K 

[0 0 4 0] PCR/ii-CS!i9tllLfcI6<)ODNAI4fi 
SSrCV>5 <h 6<B^~1 0 0 OfiSS-CfeSiS, jjft 3 

p] C-D N AlS?lJ^#^E L^V> 1 5S^td#x. P>tt5®^ 

turn 5 0iS8ft-e&iiK±v\ L/5»u 

&ii5 0<Bgtf4>;h.tf«fcv 3 rit?S>5i>b, gcE 
K£-»7-CDNA£rl5D l ?Bt-5#-§-rt:6fi~l 2fifol^ 

ASr^SIf «i&^-> tI<OffltR6i~12fiiSft,a 
^DNA^HttDNA^iiSf 2 3 CO?gS ((.M, ffl. U ! 
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M=^-yW/y y h/U) „ ^iffiDNAny-^^- h 2 

icodnaws^ (^e/w%) , ao^ia^. ^(omt^m 

iMcSE-r-S^^fc^,, 0IJx.«, DN At*** 2 3 CDS 
Sttl~10 (mM) ^SSt?ji>9, M^DNA^y 
•^y-h2 1(Ct$jx5DNAiS, S*t)i5y=7 
jtfy -e— ©*/HcML-C0. 00 0 2 — 0. 0 5 (^r/U 
%) e*as»3-e*>5j6S, #8MDNA=i^v^y- h 
/0 2 10DNAiItt 1 DNAM?f2 3Oi8Sro2 0~6 

^mm&co d n AKMttHo p c r * if m J: 5 Mr*a 

SIC±oT#P>#v5 6figf~l 0 0 0ffi&8t<omMWZ 

[0 0 4 1] #ac: % SI 3, El 4, B5©*-*fcr?y— 
1 9(COVNTRWTSi, =3r^f 7 y— ffl Slcy/kSr 

y — <ffl 9 cDrtfg^rT^ y ;i/7 5 Kft i:*T-=J— 7^ 

Stur^a— ?V fjr*t-Y y — *Sr«ffl-f so-c 
t>.tV\ dr-ir t°7 y— 1=1 9 t b-rf*rt@5 0~ 

ioom K-yy *8^rt f -7 y -f ^> m 

9 0 %K±»a-c#, J.o^ig-rs J: 5 »c*#M» 
^rfiJfflL-CDNASr^ttii-Sirf , ^^ilf^fi^S 

30 m t , ^itftiS 9 0 %£*_hSiS-r 5« t coM^-S-fe-frT- 

^■^f^y.-^i 9(ctg^-r^^M»ftK^«^i-5<DT' 
m-rz r t -ciwif dn A©*m4r**fcff 5rt *s-et 

icbfc^tt, H*DNAS:KM7t-C«lta-rS, ^M^t 

[0042] gSl8a, 18b©Wf If7!)-S 
40 19 f-lKS-TSS®^ 18 fi, Tr i s-Borate 

( P H7. 2~ P H8ss) Wtffim^*mm-rz><r>&m 

iffos. r©5 *>#-r y— « i 9 {ciKS-r^iSW 
»l 8te^KKJfetriBAS*b«DNAie^-«!Hl»W4; L 
Tli, ^glffiDNA^^^^y— h 2 lfC*J-T5DNA 

as<oDNA^»jfflisy«. 2sa©s^9i^ < ^» 
50 fc<oT?^>^y^ysryw— 57Vi>-i-8 dtc^^tvyy -=."• ^ 
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Ttfy -e— t Ltii, *?yr^ KSrfflvsr t 

[0 0 4 3] fctC, f7 y-f 19 -<D3E«|II^-e 

fcsa*, @ 5 ic^t i 5 tftf ^-r y -ff i 9 rtt 
y=r*y-^-i:DNAi»-fr»j«i?Wiatff«i 8**// 

fc'y=7^y-r-y/H8d^AU ttVTKTtB* 
tS^liDNAayyay- h 2 1 ^AP±5„ 

DNA = h 2 i tAti: y =7* y w 

1 8 d £>g A UT fc J; v \ m 5 «>»fri*A« 

*:<D'&, mWWLl 8%L<ttM*T** 
«LfcDNAW2 3«rl»ALT«ft*«rr5. DNA 
IW2 3*A^t-y =T#?y -v— f}V\ 8 dlriALT 

t±<, Ei 5 (DWr^m^xm u^ahkis-c* a l -c ^ s . 

[0 0 4 4] *5ttfi©JBj» 1 "Cli, »(WDNAa^ 

a^-S-&TV>5«:«), DNAiffllil, «36JStt*S 
<* ^iffl D N A n yi? 7 s - h 2 1 ©iiil* (0. 
6cm/»~0. 7cm/';»-) tt, DN Atf)*5I(75&») 20 
j£K (13c m/^~ 20c m/^) Ol/20~1/ 

-f 19 £i*?&g|5 1 0 , Kri&SB 1 1 , £-NBB 1 2 WP^-C 
ffi««MPISEUfc#e>, ^lfflDNA=y^y-h2 1 

«:»ib«i 2!&>&i»*tfisi lflifiicgemu flsiggpi o 

Ktt«5tODNA»ft2 3 tEltS. «fc 5 fC-fa 
rttci?), flSi&SBl 0T?DNAK»2 3<D2&m$:l 

Wt^liDNAayi?*^- h21 Sr^&WLfctf)-? 
M-eiEfDNAtSfDNASr^ffiU y-fXDN 

AtMtsri^-ets. 

[ 0 0 4 5 ] t£3S^ m&3r i &m'-&W:<D*T f? y — 1 
9 KD NAWW^«ffl D N A = y^a h, V -T 

lDNA3V^y-h, y =T#y-^— <D&m&**: 
[0 0 4 6] ^-rf ^y— ffl 9Srl**fcl4 

-y hcu ^iv&3z&m<Dftmm&m 

mm*- b»yi?b Lt> #SiSB 12t iS5?&g|5 10, f 

f^SFB 1 1 teas* rtdbjc u #sta$ 1 2 ftcon? 2 ?aps& 1 
4 , $> 5 v ?k ?aa5 logroll tam& 1 3 -esss^ 
-T5<t ptc-r^ota^-c-fes. t°9 y — I s 1 9^ 
^*y=T^y-^-^n 8 d &DNAMKMMMH ; 

Sr^tfiSWJgr 1 8-^3EJKL;, : -^-fitffiDNA=i^v J iy- 

h 2 1 t D N Af*** 2 3 itftMWMX'ftm LtMffl* 50 • 



4#Bfj 2002-340859 

m&fflffi&u— h y s/^rt^-r-s/c*. frmmmm 

— h y -y i? r t fc^ffiffl D N A =» >- h 2 
Is DNAW2 3WgattSr^Je>H:S-ef 5*»P>, Mfe 
JLojEflju!c«J&*sff*.5. **3s -<o# 

y— h 2 1 t D N At*** 2 3 *&m&:m\c-fz>tL#>^ * 
<nr$izv —my y/n 8 d^t^sLtv^ 

5. •t^ti©4'l;y=7^yv-7'/H8dS:il^$ 
[0 0 4 7] g&^T, ^IfflDNAa^^a^- h 2 1 

ko^trwi-s. in 6 t**&w<omte<o&m 1 
zmM^mmm^m mffi&pwftmm d n a = ^ v 5 * 

y— h iDNA^:^i:©i8#eE^|lir-fc-5 0 E6fc::}oV> 
T\ 2 1li^lifflDNA3^a^-ht?fc5. DNA 

^#1^-r^^, DNAOtoA, T, C, G4o©IS 
ttSv^AiT, Gt CiS-tn-^tUTKaf^uavttS 
Sr>b*>, DNAOr*ilC*3^tliAT, GCWi 
UTV^So e^o-C, -*I©DNAi)!ATCGCGTC 

tag c (ia?ij#-s- 1 icmm tsmztix^smit* 

a^iWDNAtt, TAGCGCAGATCG CSS^U 

7hfe(C 121 6 (C^-T J; 5 Ul#f®/8D NA=>v ; ~'7'— h 
2 1 WDNAgB^iCJlDNA^ilSl-rojEffi-DNA^Mfit 
^SMB?USr^-y:-CV>-5 0 ^ct > DNAW©JEt 
DNA©t$EWATCGCGTCTAGC (IB?lJ# 
-^•ltdfS®) Sr-g"^., IfDNAiSATCA'CGTC 
TAGC (EJiJ#-§- 3 tC|S«) I?, *-C^LfcfflJ^-CH 
»D N A i MD NAWffil Wio ^SS 
fflDNAny-^y- h 2 1 WDNA^COiHJIJ 
W?>%1 CD^SiHJ'J) SrTAGCGCAGATCG (IB 

jMMDNAa^ai'- h 2 1 bn&mX'\tt<t£Z> 

OiEtDNAO*#*#DNAJ:D 1 4iaS»OiBf^» 

EtDNAO^StDNAJ: 9 3Sv>^f-a-*-C*V^K 
^Kf DNA3y^7*-h2 lig^t5fc», JE^ 
DNAI4MDNAJ: Uffi^lcIlfSJ: 5 

55lf»^;t^-t-S^e>, #^coDNA^»fMW^-a- 

- t \t t£ 5„ ; DN AW© #J (Cfi/ -2 *^<D D N AcO 5" - 



-8- 



15 

*>gg3t#*T-fi#V\£gtLfc5$9 <D 1 *|DNAiO <fc b 
ICjE^D N A t SSDNAP^CDN A h-atilX& 

a y-h2 1 WDNAirlifii: A/^SSJ&T-ig-g- L&<^ 

^ifflDNA3^a^-h2 lODNAgi 
tt, DNAf£fSK>&g<0 2 0-6 0 Oftti-S^^jg^ 

[0 0 4 8] rOi^i^IfflDNAni'i'ay 

— h 2 1 <om& • *j**ife»cot^-cRw-r-5. fc*->-Hk 

DNA^r-g-^-rSfcfelC, PCRti-ot, #fflU8DN 
A3y-^y-h2 lfflWDNASrSJOttit, _hj£<£>#J 
T-tt, TAGCGCAGATCG (iH^"J#-§- 2 tC|5«g) 
^IfDNA^yv'ay- h 2 lWDNAt-feS. 2*C 
K> B«W&giE?ij£*-r-5DNAW5' *a££7 5y 

iplCLT#bjXfcTSy-fkDNASr2. 6 
i 5lc^®Lfca^7K4r*Dx.r#f?-r5c #C<^T\ MO 
SU (^^n^WW^v'WU') £7 1. 
3 8 8mMlCJi5±5CDMSO (-r -f y =f-jV^jV^r^ 

ftDNAiMOSU^rl : 5 0 (DttmiCttZ £. 0 ItZiOX. 

xmm-r^o £?>k:, r©^iMic»Lt; p hii 

[0 0 4 9] -tLT, #b*lfc»»Sr-lfe«i:5-*-*. 
•?r<£>^ HPLC (High Performance 
Liquid Chromatography: i<53! 

cp<Dtf=/WfcDNA£r, T 5 y •ffcD N A, MO S U, -t 
Oflfet^ffllfSo f^WkDNABSit (TEAA; 

h y if;w7 5 y-SSi7t h = h y yu©»a**0 
[0050] fci^-c, i^ii-efc5io%roAAM 

(7^y/W7U*) lr53^mo liSttti. $ 
a-a-99^JT-fe5 1 . 3 4%OTEMD (N, N, 
N' N' — f 1 h 7 ^f-zux.^ \sS*JT 5 V) SrS^-C 

5 1. 3 4%©APS (i§fift®>T^=<7.A) SrIUlX 
Sftfia^ LfcaMMtt*-?**-*-*. £ & ictttt L 
fclf^WkDNAS-KBbfcje^fiTK-efirJRi-S. ^:L 
t, 1 0 0 n 1 ©^gtfflDNA=>-v7^y- hfr-g-tfLT 
±ieOAAMSr 3 4 n 1> JblEOTEMDi: 
APSS:#*5y 1, f-/HkDNA^AAM(C*fL-T 
0. 0 1%^-A'— 0. .0 5%^^\Ct£^X 9K#D;t, 1 : 

o o /x i ic45 J: o (cSKBJ@*^*iSiD us\". 6 o #S ; 

«3&S UT* < £ T * y W ? K{b $ ilfc^BSffl D N A JO 
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[00 5 1] #*5, *KJ&Of =yWbDNA^G&*-r5 
K^ttTfT? MgWg^DNA^Vi^a^- bi>m 

[0052] m^x. &mm<om& i ^'A^nmrnm 
<ommc-?\,>xm.w-rz>o ft-r&m*&mmmf*nc d 

NAK^=S-^fSESr*ALfc^r^ f 7 y -«= 1 9 Sri: * 
hU 0 3, EH 4 (C^M"J; p {CjSii&lr&HF 1 8 a , 18 

;o b rt^saffS 1 8 zm-r. - ©ms i6i m.m 1 7 nik: 

■Bl&WmU 9 a Hi oT«E©tt»«*Si«3!lD-t-<5 <t b \z. 
WiUTZ. a*«JE<D*#;*£ L-CS*L< ttl 0-2 
O^ntfOwMSfrSLi^rfs, lHfi^fgtf))btilcJ:9 
1 0 o*>h~ 3 o#ojK/w h-et iv\ #l;tff. 46® 

JESrHJ*DL, y^XDNA£v^J?.<#ilH-nfi, SiJ^ 
20 ©«*NK«:ifflos*T, i«mffi£atf)DLT*T<. 

^»?ILT^*D-r5Zi:T*fc5, #5litt, ^JBE^mffi 

yi^h^Pj l*a&,\,h/®Xffi5\*mtfe-rtlt£. 10# 
^{CJ41 0^njK/ixhgn^D-r5ri:(CJi-5. 

[0053] r -t% fVtonj£&m3\-tzm&&n&m-t 

Zb. MfflDNA3yi?a^-h2 1i:Mt5DNA 
If D N A t Sf D N A t y XD N AW^liSf 

[0 0 5 4] yyXDNAti> 

IfDNAIi^«ffiDNA3yv?ay-|«2 1 tC^fLT 
— ^S^-fl V ^m&t) «: #-T 5 U *«E »c JSC * ^ 
cn*»9«o-CllBl-e*ftv\ ££>fc, iE^DN 
A{ito,!:«JE^il5< U<ev^mft-CftiSBV\ i<D#fi 
W®l££EW)DL-C:j3ttWr\ y-T XDNAtMDNAt 
iE^DNA«:PJ5i»c^Bt$tv5„ fiU rtt-fc 9 3f EPS 
ffi^JilfSi:, 3EffDNAi**DNAO»«IB«JftT 
-rsfcft, 3E#DNAa«*M4r§l!j*'f5«EEf«J-ifi»c«E 

[oo 5..5J .*,.ux.>.-. ^451341^ vj£'ykmi£Q±?>ytL 7 
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s. tf— l iUN At^cofm-a-^kWiC j:-oXU. 3 0 

1 9i^60DNAW:^Sfl!ll-iStP)t.», ^MMM 9 a f4 
WEI 6S:Ilfi, til 7&A«&U:fc5«fc3fcf=fl;!jn 
f Si&gtfSfcSo 

[0 0 5 6] m£E*SJS5l^^5iDNA«i(s|-2 3 ttSjctb 
*iX, »HfflDNA3y^y-h2 lttjEtDNAi 

I*, &;£ "9 <0t Lfc»5ltt**j«ffilJ«:ft< Lf 

#'•5 r b Kift 0 , *tt?J-fl9 "<•««« 1 8 # 

[0057] jfeKi, ^najfffcnsasasBJ 1 o t^mn 

§51 OXDNA<D2#gi(£8f£f fc*U:9 0*C^.±<D (gFf 

statist:) ic^sip^itapsi 3%-fflv^fej 

**U 7>«£S5 1 2 "CI*, DNAtW«5«t8lJ:J: 
oTfcllfcSas, ^PDNAay^^y- h 2 1 tD 
N A^PtCOmSt) <0&\Z.m^ V ^TIE# D N A^S# D N 

a, y-fXDNA^«it*#5 ± 5ic iiijfiJB i o ©ia 

SiOi CCSflMSa* f fcfc>*> l5t~80t s 113= 
U < 14 2 01C~ 6 O^OUU^HoBflfcatfteft*:*!* 

*u£&&&ir\ mM<omt& i ©ae^»wa«-ett, * 

ttf7!)-f 1 9«r«o-C^«#«»l 2»T»Kl, > 

iBJE±it:«TK:<c5J:5Kfl 8 a-fS. fctf, ststffiS 
IcioT f4M£S g jjf J©UI £>@ 7L 5 *> 0 , 

tt«i-ao-ct>J:v\ ®r^S5i l ffiS-CfiWttfB l Ot 

ami 2o*matf&&sa>e>. mfcfuji ltmi 

fflDNAay^y-h2 l-CIES'DNAi^DNA 
[0 0 5 8] if^T, ^ilDNAal'i'a^- h 2 1 

©flsffl-e*»j«»::aB«r£l^ CfcJEfllfDN 
AtSSDNA, y-f XDNASr, b © <fc 5 K LTtfefcb 
■fSMRW-f*. HI 7 {4, *|(iHtea>fe<z>&tt*m«Hft 

DNA, /^XDNAlCioTiiTt^ixfct #<DK3t^ 
SrSiJ^-rsr ir-efi 1 ^. Jt«0«ilK*^TIt, EB 5 
Kj*f i 5 fc^-rt" 5y-ffi 9 <n— Ux-tf? 

tii^^t, Dzv^y"! 5 a*»fejKS2 6 0 nm<7}3g?M£ : 
f- K 1 5 b -C&m U Kfta^aiJ^LTV^o Mfllft 



(10) #1200 2-3 4 0 8 5 9 

6«t»*St, 7* YVJ*— Kl 5 b-r-^ffibfcm 
j5ft(47°y T^Zf\ 5 cT?Jf*IU A/D3^W15 

7(C*3^-C. ^F4^{C-¥-V^ (I) £5, DNAny^a 
^-hi^UVV'fXDNA, WIBiffffiO (I 
I) aSftflfDNA, RSWil^ (III) iSItDNA 

[0 0 5 9] CKOPH^HI 4. K> f — PCOffig t^Palt fc°— 

*5, FWJDf S^JBE-^DNA®^ DNA©f$ (&S<£> 
fift) tiorttf-^Of^fDNAi/^XDN 
A-tZmc-tZ r 4 A5-e# r. cob # I4ISDNA 

<^>f4, Ku-*#T-e«^a»snfcDNAtfco*»js« 

20 a©fc5 2o<0*-fr<©»3t«a6Sr3%1-*»e>» **DNA 
fcE^DNA^^ifc^ttlffiliSU #Sit^cO^J^Spr 
ffifC^S. S#DNAO#*Eft<7>¥U3£»4, «2pDNAtS; 

§B8lc^at)A^b-C*5#, *Wr- ^ irSll^U^iT 1 — ^ 

[0 0 6 0] SX±W& Lfci? (d, 1 com. 

A^^f? tHLfcDNAO*T% #5£©DNA£:fft||8I*3g 
Jfeif-e^tt) ttiL,3tDNA«!R-'t I JC-g-*tv5jESDNAt 

io it DNAco#4tt:^«i^5 ; i ia t) , 

[oo6i] (mmcomm 2 > *^ww*iSco^i!g 2 tc 

1, i2, E4~1218fcS-5V^KWi-5o ^8(4*^ 

l^ae^^riiasrDNA^i itdna©i*i 
•fa. 

[0 0 6 2] El 8 (c^i- J; 5 (c, gSEJ6w^|g 2 coit-g^?- 

tMRSEH-ett, »IiDNA=yv?a^- h21il* 
«ODNA^;if£f-2 3SriE^(BSF51 2rtt»At5. f 

fefc>*>, m«;*iti§5 6 $r«*W(c:^fif5 1 2 
sahs-ftt, :omi¥-e»iiiDNA3 b 2 1 

tDNAW2 3^5B*$^fc=^-*- 1'7 U-f 1 9*, 
50 jRl^rilESEjftU-C^KHPl 2»C»*f 5. 
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[0 0 6 3] {Cjol, 2*«©DNA 

{Cit5iStB 1 0i5^(te>ixT^5. L*»U iy£cD?£ffi2 
{c:}o^T1:S:DNASa**2 3 k LXm&£tlZ><D&l*:m. 

fc*5>iisia»i oi»Hft»i las^gfc&o-c^So 

-CVWJfcBMWfc, »ifflDNA3y^y-h2 1iii 
$MB»12rt, DNAW2 3##|8S151 2<DAPfti£ 
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